Zinc supplementation enhances the effectiveness of St. Thomas' Hospital No. 2 cardioplegic solution in an in vitro model of hypothermic cardiac arrest.
The present study was done to assess the effectiveness of a zinc-supplemented cardioplegic solution in an in vitro model of hypothermic arrest. Isolated hearts were perfused in the nonworking mode. All hearts were subjected to 2 hours of hypothermic arrest, at 10 degrees C, followed by 60 minutes of recovery. In protocol 1, arrest was initiated with infusion of cardioplegic solution with or without 30 mumol/l zinc for 5 minutes, which was then reinfused for 5 minutes every 15 minutes during arrest. In protocol 2, arrest was initiated with infusion of cardioplegic solution with or without 40 mumol/L zinc for 10 minutes. Cardioplegic solution (without zinc) was then reinfused for 5 minutes before the hearts were rewarmed. In protocol 1 hearts, peak postischemic left ventricular developed systolic pressure was 106 +/- 5 mm Hg and 80 +/- 3 mm Hg in zinc-treated versus control hearts, respectively (p < 0.05 by repeated-measures analysis of variance). In protocol 2 hearts, recovery of postischemic left ventricular developed systolic pressure peaked at 74 +/- 4 mm Hg and 46 +/- 8 mm Hg in zinc-treated and control hearts, respectively (p 0.05, repeated-measures analysis of variance). Similar effects were observed for the left ventricular rate of relaxation (p < 0.05, repeated-measures analysis of variance). Except for some minor effects, lactate dehydrogenase release was not affected by zinc supplementation. The present study demonstrates that zinc supplementation further enhances the normally observed preservation of postarrest cardiac function and suggests possible clinical utility for this metal as an additive to standard crystalloid cardioplegic solutions.